SUMMARY Data drawn from the National Study of Health and Growth enabled an examination to be made of the attained height, weight for height, and triceps skinfold of children from one and two parent families. Children from one parent families were shorter than children from two parent families; however, once heights had been adjusted for birthweight, number of siblings, mother's height, father's height, and mother's education this was no longer the case. An examination of the adjusting factors showed that low birthweights and shorter parents accounted for the shorter stature of the one parent family children. An examination of weight for height and triceps skinfold measurements indicated an increased tendency towards obesity in the one parent family children, although this difference was not statistically significant. The higher prevalence of low birthweights and shorter parents that account for the shorter stature of one parent children are factors that cannot be ignored in a consideration of the health and growth of this group of children and obesity may be a potential health problem among the one parent family children.
The number of illegitimate births, expressed as a proportion of all births in England and Wales, has risen from about 8% in the early 1970s to nearly 11% in 1979.1 This trend coupled with a rising divorce rate (67 000 more divorces were granted in 1979 than in 1971)1 has resulted in a substantial group of one parent families in the population. In 1979 in Great Britain 12% of all children in the population were from one parent families as reported by the Central Statistical Office in 1980.1 This group comprises mother-headed and father-headed families, the latter being in the minority and the majority of mother headed families being a result of divorce and separation.
Children from mother-headed one parent families-whether as a result of unmarried motherhood, widowhood, divorce, or separation-are subject to stresses and strains, and are thought to constitute an 'at risk' group in the population with regard to health and growth. Previous work on one parent families has concentrated on the study of such stresses and strains-for example, financial2-4 and housing2 5-rather than the study of the outcome of such stresses and strains on health and growth.
It is known that there are differences in attained height6 7 and weight8 9 between social groups. We have therefore studied data from the National Study of Health and Growth (NSHG) to determine whether there is an association between the number of parents living in the household and attained height and weight of the children of these families.
Methods
The NSHG, which began in 1972, is a mixed longitudinal study of children aged between 5 and 11 years attending primary school. Twenty-eight areas in England and Scotland were chosen by stratified random sampling, with proportionately more areas from poorer social groups.10 The annual sample is defined as all pupils of selected primary schools within these areas, the same schools being visited each year. The height, weight, and triceps skinfold measurements of the children are taken once a year, and 2 weeks before the measurement session parents are asked to complete a questionnaire of social information.
In the cross-sectional analysis data were obtained from 5658 whose data were not included in the analysis with the reasons for their exclusion. Separate analyses were made of attained height, triceps skinfold, and weight adjusted for height and age," the last two measures being proxies of obesity in childhood. The properties of these proxy measures were discussed by Morris and Chinn.'2 Many of our results are expressed in standard deviation (SD) scores. These scores were calculated for each child as the difference between a child's own measurement and the mean measurement in 1977 of children of the same age, sex, and country of residence (Scotland or England), divided by the SD for these children. This method removes the effects of age, sex, and country, and standardises for the increasing variance of the measurements between ages 5 and 11 years. As the distributions of weight and triceps skinfold were positively skewed, before calculating the appropriate SD score, the transformations log (measurement-constant) were used to normalise these distributions." 13 The social and biological factors were: child's birthweight; number of children in the family; mother's education (as a proxy measure of social class); parents' heights; and, in the case of the obesity measures: parents' weights and child's ethnic origin. These independent variables are known to be significantly associated with height and weight and account for most of the explicable variation in the height and weight of children.7 14 Preliminary analysis involved firstly a comparison of children's heights, triceps skinfolds, and weight for heights in one and two parent families, and secondly an analysis was made of these measurements in relation to the selected social and biological factors, to determine whether the associations of these factors and the three measurements were the same in the one and two parent family children.
The main analysis compared the height, triceps skinfold, and weight for height of children of one and two parent families, adjusted by the selected social and biological variables using a multiple covariance analysis. Child into four quartiles; child's birthweight divided into four groups, 1000-2500, 2500-3000, 3000-4000, and 4000-5000 g; mother's education and number of siblings were divided as in the previous analysis.
Results Table 1 shows the mean measurements, expressed in SD scores of all children in the analysis, according to the number of parents living in the household, country of residence, and sex of the child. In Scotland, girls from two parent families were significantly taller (P<0.05) than those from one parent families. The remaining height measurements all showed non-significant differences, however children from two parent families were invariably taller than those from one parent families.
Mean weight for height and triceps skinfold measurements of the children showed there to be no significant differences between the one and two parent family children. The one parent family children however, had higher weight for height and triceps skinfold values with the exceptions of weight for height values of Scottish boys and triceps skinfold values for English girls.
The analysis of height expressed in SD scores in relation to age, sibship size, birthweight, mother's height, father's height, and mother's education showed similar associations in one and two parent family children. These associations were as reported by Rona et al.7 using information collected in 1972.
The analysis of the two weight measures, expressed in SD scores in relation to the social and biological factors showed similar associations in the one and two parent family children. These associations were as reported by Rona.14 Child's ethnic origin is a factor that has not previously been included in this type of analysis in the NSHG. Children of white origin had significantly higher triceps skinfold values than those from other origins (P<0.001). Results showed similar trends for boys and girls considered separately. Weight for height measurements followed the same trend.
The children for whom information was lacking for independent variables were shorter than the children with complete information and formed a higher proportion of the one parent family group than the two parent group. Inclusion of these children by the methods described above led to similar regression coefficients of height SD scores on the other independent variables, and did not alter the difference between the one and two parent family group after adjustment. Results are therefore only presented for the multiple covariance analysis including all children, that is, children with incomplete and complete information. Tables 2 and  3 show the attained heights, weight for heights, and triceps skinfolds of children from one and two parent families in England and Scotland, expressed in SD scores, unadjusted and adjusted by the independent variables.
In England and Scotland there were no significant differences between the adjusted heights of the one and two parent family children. The test for nonparallelism of the regression planes for the two groups was significant for boys and girls, in England values of the one parent family children. An examination of the adjusting factor showed that this was firstly a result of the high proportion of one parent family children with low birthweights (10% of one parent family children had birthweights lower that 2500 g compared with 6 % of two parent family children) and secondly a result of the high proportion with low values for parents' heights. Adjusted weight for height and triceps skinfold values showed that in Scotland, girls from one parent families had significantly larger weight for height values (P<0.05) and, although nonsignificant, larger triceps skinfold values. All other differences were not significant; however in England girls from one parent families had larger adjusted mean weight for height and triceps skinfold values than those from two parent families.
The results of the obesity analysis, comparing the proportions of obese one and two parent family children showed there to be no significant differences. In England, weight for height and triceps skinfold measurements showed that the one parent family children tended towards obesity with respect to both the 80th and 90th centiles, a higher proportion of one parent families falling into the 80th and 90th centiles than two parent family children. Trends were inconsistent for Scotland.
Discussion
Analysis of the height of the mother-headed one parent family children showed that although they were shorter, when adjustments were made for birthweight, number of siblings, mother's height, father's height, and mother's education, there were no significant differences in the heights of one and two parent family children. This indicated that the shorter stature of this group is associated with these social and biological factors rather than with the children's parental situation itself. An examination of the adjusting factors showed that low birthweights and shorter parents' heights accounted for the shorter stature of the one parent family children.
This type of finding was consistent with work done on a different aspect of one parent family children. Essen17 in 1979 using data from the National Child Development Study, following children between 7 and 17 years old, looked at school attainment of children who had spent any of their childhood in a one parent family. Children in one parent families had lower scores on test of attainment but after adjusting for background factors, particularly income, this was no longer the case for a reading test, and differences in mathematics were not significant. This confirmed work by Ferri18 in her study of the National Child Development Study children when they were eleven. Low scores in school attainment tests were related to social and financial circumstances rather than to the children's parental situation itself. In our analysis birthweight and parental height were associated with the shorter stature of one parent family children.
Analyses of weight for height and triceps skinfold measures indicated an increased likelihood of obesity among the one parent families. Findings of previous studies examining the nutritional status of one parent family children are contradictory and do not therefore substantiate a dietary explanation for this increased tendency towards obesity. The survey of children from one parent families in Newcastle upon Tyne19 showed that fatherless boys, but not girls, had a higher mean daily intake of energy, due to an increased intake of protein, fats, and carbohydrates, associated with a slightly greater mean height and arm muscle area. In contrast, in the study in Kent9 a higher proportion of obese children was found among the fatherless children. However these children had a better quality of diet20 for although they had a lower average daily intake of energy and nutrients they had a higher intake of all nutrients/1000 kcal except for carbohydrate and added sugars. This study has concentrated on the motherheaded one parent families, firstly as father-headed one parent families are in the minority, forming only 12% of all one parent families in Great Britain for the years 1977 to 19791 and secondly, the circumstances of the father-headed families are different from those of the mother-headed families. Evidence from the literature shows that one parent families are twice as likely to have a low income if headed by a woman. 21 The group being considered as the mother headed one parent families will consist of the widowed, separated, divorced, and single. We also know that a proportion of families change status from year to year, 14-8 % of the one parent families in the NSHG had two parent family status and 1.9% of the two parent families had one parent family status in 1978. The one parent families are known to experience different situations and each child in the analysis may have been experiencing very different environments for differing lengths of time. For example, it is known that widows and their families tend to be less dependent on Supplementary Benefit and free school meals, and are in general, better off than other fatherless families.2 Although, there may be a particular subgroup at greater disadvantage than the others, attempts to obtain information about one parent families and length of duration that they have been one parent families, might reduce response rates to the questionnaire. In Great Britain for the years 1977 to 1979, mother headed families were composed of 38 % divorced, 24% separated, 19% widowed, and 19% single.' We therefore assume that our results will apply to the majority of mother headed familiesthat is, the divorced and separated.
This study has shown that firstly, it is the high proportion of children from one parent families with low birthweights and shorter parents that is associated with the shorter stature of the one parent family children, factors that cannot be ignored in a consideration of the health and growth of these one parent family children, and secondly, the increased tendency towards obesity indicates that this may be a potential health problem among these children. 
